Extending the role of a healthcare digital library environment to support orthopaedic research by Miles-Board, T et al.
 
existence, which the library supports through its various roles of information access, 
discovery, storage, dissemination and preservation. In the e-learning context the digital 
library has an important role in the undertaking of science, and with the recent 
developments of the Grid for computer-supported scientific collaboration [1] and Virtual 
Universities for computer-supported education [2], its role has increased. 
 
Marchionini and Maurer assert that 'digital libraries will allow learners of all types to share 
resources, time and energy and experience to their mutual benefit' [3].  In their proposed 
future of digital libraries, sharing resources becomes an important factor in supporting 
teaching; this includes the ability to share raw scientific data and other datasets.  Many e-
science projects have collected a vast amount of data: if the next generation of scientists are 
to go beyond the present position it is essential that they have access to the raw data in their 
research and training. Marchionini and Maurer also suggest that digital libraries should 
offer greater opportunities for users to deposit information. These early visions are slowly 
being realised, for example McGrath et al. have developed a system that will locate, browse 
and retrieve astronomy data across several databases [4], but there is still a need for those 
that have the technology skills, librarians, and users, to work together to provide 
appropriate tools for handling, manipulating and analysing these large datasets [5]. 
 
There are projects beginning to do this, for example the Digital Library for Earth Science 
Education (DLESE) project allows students to explore geospatial materials and Earth data 
sets; groups of students can then manually create reports using this data, and discuss them 
[6].  Weatherley et al. have proposed a model that will aid reviewers in reviewing complex  
to be able to evolve to meet the changing needs of its user community - it is unreasonable to 
expect the developers of such a system to predict and encode every possible experimental 
procedure, every type of data that can be collated and analysed, and every possible 
dissemination route that users will follow to publish their results to the wider community. 
The Schema Space is therefore the fundamental aspect of the design of the DRJ, providing 
the mechanism by which the DRJ can be configured to the requirements of a community (in 
the case of the VOEU, the community of orthopaedic surgeons and trainees within the EU), 
a particular group of users, or even an individual. The schemas in the Schema Space 
provide an interface between the data stored by the system and the users' view of that data – 
for example, in the case of the data schema, the type and format of sets of data variables are 
specified and subsequently used to dynamically generate user interfaces for entering, 
viewing, and performing statistical analyses. 
 
Until recently, this mechanism was only available to those users with the appropriate 
technical nous to formalise their data requirements using the schema grammar – some of 
our most recent work has therefore focused on building a toolkit to enable the wider (non-
expert) VOEU community to configure the DRJ to the particular requirements of their 
experimental activities. The first barrier to achieving this goal was the use of the term 
'schema' - for surgeons, this is an alien term within their day-to-day work experience, so the 
more familiar term 'template' was chosen in its place. This change of name from schema to 
template also emphasised the evolutionary nature of most schemas. Rather than start with a 
blank schema and add new items, the majority of new schemas would be modifications of 
existing ones. Therefore an existing schema could form a template around which new ones  
communities (see Section 4). 
 
One issue that was faced concerned the lack of presentation information defined within the 
data schema. Without this information, the user interfaces generated from the data schema 
(including data entry forms, data viewing tables, search forms, and data analysis forms) are 
simplistic and simply list each variable in the order that they are defined in the schema. 
While this was sufficient in most cases, in specific cases we were asked by surgeons to 
adjust the appearance of the forms so that they mirrored their paper-based counterparts. 
This issue potentially hints at a much larger one - that in large-scale trials involving 
participants from multiple institutes throughout the EU there is a much greater need for 
customised presentation of information then would be required in the case of a smaller trial 
whose participants are all part of the same institute. Issues such as cultural, linguistic and 
political differences all need to be properly addressed. VOEU currently hold a 'user profile' 
information for each registered user of the system, which has provided a useful starting 
point for our work in this area to provide  personalised interfaces in different languages or 
presentation styles.  
 
Another issue facing multi-national trials is the potential difference in local policies 
between participating institutions; a VOEU-specific example is that of different policies 
used in different regions for assessing a patient's pre- and post-operative motor facilities - 
surgeons in the US use the AIPES system, whereas in the EU the CONS system is used. 
The former measures shoulder movement by degrees, the latter measures the same 
movement on a scale of one to five. A mechanism to enable the DRJ to map between the  
the framework concept, in the context of an e-science community Web site/archive. 
Implemented as a toolkit of Microsoft.NET components, the DRJ can be integrated with 
existing sites. Although the framework itself provides data storage and management 
capabilities, facilities have also been provided to help communities integrate the DRJ with 
existing data repositories. Distributed Eprint, discussion, and analysis services provide 
integrated support for document management, communication, and experimentation 
respectively. 
 
However, although the current workflow structure supported by the DRJ fits well into the 
current working practice of orthopaedic surgeons, we acknowledge that this may prove too 
restrictive for other communities in which research practices are more explorative. For 
example, within the field of orthopaedics there are very restrictive requirements and 
formats for publishing papers which fit very well with the current template-driven model, 
but in other fields publishers' requirements may more open-ended. We are therefore looking 
at ways in which a less rigid workflow processes could be supported. BSCW (Basic 
Support for Cooperative Work) [11], for example, provides Web-based shared workspaces 
allowing collaborating users to collect and structure any kind of information (including, but 
not limited to, documents, images, spreadsheets, software, and URL links to other Web 
pages or FTP sites) in order to achieve their goals of collaboration. Users primarily access 
workspaces through a normal browser (no additional software required), although a 
separate BSCW events server feeds a downloadable monitor applet with events about the 
presence and activities of other users in the workspace, allowing users to better coordinate 
their work.  
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